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Method of recording mfbrmation on a mum layer record came,, and device for recording on 
a dual layer record carrier 



The .nvention relates to a method of recording information on a multi-layer 
record carrier. In particular, the invention relates to a method of recording infbrmation on a 
dual layer DVD+R or DVD+R/W disc, such fha, it becomes compliant with me dual layer 



Infonnation is stored on optical record carriers according to specific rules and 
layouts, generally referred to as Formate, which are described in documents generally 
referred to as a Standards. 

Rewritable optical storage for video and data applications is a rapidly growing 
-tat For DVTHR discs, comprising a single information layer, tire storage capacity is 4 7 
Obyte. This is a limited amount of stomge for video recording and data applications. With 
MPEG2 compression it is possible to record one hour of high quality digitel video and two 
hours of stendam quality. More date storage capacMy is desimble. An option is to use optical 
dtscs wrft multiple infbrmation layers. Such discs are aheady available for DVD-ROM 

Recordable optical discs with two infbrmation layers are developed to double 
the oata storage capacity and video reoording time. Such a dual layer disc is schematically 
shown in figure 1. The dual layer disc comprises two information layem, generally referred to 
as me L0 and LI layers. The L0 layer is the information layer located closest to the side of a 
drsc where a radiation beam, such as a laser beam, used for reading and/or recordrngthe 
information enters the disc. 

A dual layer DVD4R disc has recently been suggested by Philips and is 
disclosed in International Patent Application WO 03/060895-A1. Such a disc is in principle 

hoth layers are >18% which adheres to the DVD-ROM Standard (StandardECMA -267 120 
mmDVD -Read-only disc). 

It is however a problem that the infonnation recorded on a dual layer 
recordable DVD disc cannot always be reproduced on a DVD-ROM player without errors. 
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This, so-called compatibility issue, is especially a problem since a large installed base of 
DVD-ROM players is already available all around the world. 

5 It is an object of the present invention to provide a method of recording a dual 

layer recordable DVD disc in such a way that it can be reproduced in DVD-ROM players 
without errors. 

10 According to the dual layer DVD-ROM Standard two different disc types are 

described: Opposite Track Path, OTP, discs (shown in figure 2B), and Parallel Track Path, 
PTP, discs (shown in figure 2A). Figure 3 A shows a fully written OTP type dual layer DVD- 
ROM disc with the full amount of 8.5 GB of data stored on the disc, while figure 3B shows a 
fully written OTP type dual layer DVD-ROM disc with less than the full amount of 8.5 GB 

15 of data stored on the disc. 

After realization a dual layer DVD+R disc should comply with the dual layer 
DVD-ROM Standard, when it is to be played back on a DVD player (or DVD recorder). In 
this DVD-ROM Standard (Standard ECMA -267, 120 mm DVD - Read-only disc) it is 
demanded that the whole data zone after the lead out is written with data (data patterns) in 
20 case of an OTP type disc. In case of an OTP like dual layer DVD+R disc, the disc can in 
principle be closed when the data zone of layer LI (or layers L0 and LI) is not completely 
written (see figure 4). However, such a recorded disc is not DVD-ROM compliant, because 
the whole data area is not filled with data, and problems can occur when it is inserted in a 
DVD-player (or a DVD-recorder) and played-back 
25 Figure 5 shows two possible paUis (path 1 and path 2) of a DVD player during 

play back jumping from layer L0 to layer LI. The two possible search paths (path 1 and path 
2) are indicated going from position A on L0 to position B on LI. Path 1 is the shortest and 
most likely option to be selected. However, during such a layer jump, or focussing routine, 
the read-out spot jumps to the blank data area. According to the DVD-ROM standard, data 
30 should be present here. Therefore, a DVD-ROM player will become confused and, most 
likely, reject the disc. This effect is confirmed by recent measurements. 

An option to solve this problem and to make a dual layer DVR+R or 
DVD+R/W disc DVD-ROM compliant is to finalize the disc by writing dummy data, such as 
a random data pattern or an all-zero data pattern, on the remaining blank data area, as is 
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shown m figure 6. However, this may take a oonsiderable amount of time (up to over oue 
hour), which is unacceptable for consumer applications. 

^^^ m ^^'^g^ceac <OT dmg,„ m ep I esen.inventiou 
aUow to, making dual >a y er DVD+R or DVD+R/W disc recottfiugs oomph! wim tit L 

feyer DVD-ROM OTP standard without significantiy increasing me recoLg time 

(motodmg tite realization time), thereby increasing me eaae of use and guaranteeing 

playback of the recorded disc on any DVD players now in the market 

DVD ROA/T A 7* nS to **** *• "** (&r «-»■• * video-stream) in a 

DVD-ROM comphan, way on me dun. >ayer DVD+R or DVD+R/W disc is done hy shLg 

^mati^ers are filled up with date. TUe date is recorded while shitting the middle zone 

with data, as is shown in figure 7. P 

advat tt ^^ taD ^ ROM ^ ta ^-P«^»ismemodhastire 
^-S- *a, no tim.consuming tinalization procedure has to he performed because no 
aummy date needs to be recorded 

In an embodiment; it is proposed to nunhnize me finatization area. This is 

^Rgmogshowsarecordmgona^hyerDVmRdiscmsuchasaw^matme 
finahzauon area is minimized. The size of the finatization area should be significantly 

smaUer that the size ofthe data area. 

fc . „ , taai ^™*«^tmedata content is evenly distributed over both 
rn^uon layem u, and LI. When the size of the data content is known (fin: example in 
«se of reootdtng from hard disc to dual layer DVD+R or DVD+R/W disc, or during disc-to 
dtsc recording), tins content can be evenly disputed over both infimnation layers Fot 
^le.whentiOByteofdatehastebec^iedtemaharddiaoteaduallayerDVmR 

4 and figme 6), « is proposed to write 3 GByte on layer L0 and 3 GByte on layerLl by 
^g the middle zone to me inner radius. Now, the date is written in such a way J a ,ong 
<maltzauon area* avoided (or made very small when still necossary). 

toa ^ en ^ ratm ^»ofmediscs P acere <1 uire4ars to ringme 
date B made puor to me recanting itself. This is especially usefiti when the recording tile is 

CXam ^ e wnen tecording a video or data stream directly to a dual layer D\ft)+R 
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time programmed in a video-recorder) we can beforehand make an estimate of the disc space 
that is needed. For example, a recording is programmed for 3 hours. Instead of recording 2 
hours on layer L0 and 1 hour on layer LI , we propose to record 1 .5 hours on layer L0 and 1 .5 
hours on layer LI. Preferably, some recoding space is reserved on layer LI to anticipate for 
possible variable bit rates during compression of the stream. 
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CLAIMS: 



1 - Method of recording information on a recordable multi-layer record carrier, 

said record carrier comprising a first information layer and a second information layer for 
storing information, wherein the information is recorded such that an area containing 
information on the first information layer and an area containing information on the second 
5 information layer are of substantial equal size and such that both area's are superjacent. 

2. Method according to claim 1, wherein at least one area comprises a sub-area 
comprising dummy data, said sub-area having a size significantly smaller that the size of the 
area. 

10 

3. A recording device for recording information on a recordable multi-layer 
record carrier, wherein said device is operative for executing a method according to claim 1 
or 2. 
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ABSTRACT: 



Recordable DVD+R and DVD+R/W optical discs with two information layers 
are developed to double the data storage capacity and video recording time. A method and 
device are proposed to make dual layer DVD disc recordings compliant with the dual layer 
DVD-ROM standard Recording the data in a DVD-ROM compliant way on the dual layer 
DVD+R or DVD+R/W disc is obtained by shifting the middle zone area towards tiie inner 
radius of a disc in such a way that the data zones of both layers are filled up with data. 



Fig. 7 
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